SEQUENCE LISTING 



<110> Graddis, Thomas J. 
McGrew, Jeffrey T, 

<12 0> FLT3-L MUTANTS AND METHODS OF USE 

<130> 03260.0028 

<140> 09/109, 100 
<141> 1998-07-02 

<160> 20 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 235 

<212> PRT 

<213> Homo sapiens 



<400> 2 

Met Thr Val Leu 
1 

Leu Leu Leu Leu 
20 

Gin His Ser Pro 
35 

Ser Asp Tyr Leu 
50 

Gin Asp Glu Glu 
65 

Arg Trp Met Glu 



Leu Leu Glu Arg 
100 

Phe Gin Pro Pro 
115 

Arg Leu Leu Gin 
130 

lie Thr Arg Gin 
145 

Asp Ser Ser Thr 



Thr Ala Pro Thr 
180 



Ala Pro Ala Trp 
5 

Ser Ser Gly Leu 



lie Ser Ser Asp 
40 

Leu Gin Asp Tyr 
55 

Leu Cys Gly Gly 
70 

Arg Leu Lys Thr 
85 

Val Asn Thr Glu 



Pro Ser Cys Leu 
120 

Glu Thr Ser Glu 
135 

Asn Phe Ser Arg 
150 

Leu Pro Pro Pro 
165 

Ala Pro Gin Pro 



Ser Pro Thr Thr 
10 

Ser Gly Thr Gin 
25 

Phe Ala Val Lys 



Pro Val Thr Val 
6 0 

Leu Trp Arg Leu 
75 

Val Ala Gly Ser 
90 

lie His Phe Val 
105 

Arg Phe Val Gin 



Gin Leu Val Ala 
140 

Cys Leu Glu Leu 
155 

Trp Ser Pro Arg 
170 

Pro Leu Leu Leu 
185 



Tyr Leu Leu Leu 
15 

Asp Cys Ser Phe 
30 

lie Arg Glu Leu 
45 

Ala Ser Asn Leu 



Val Leu Ala Gin 
80 

Lys Met Gin Gly 
95 

Thr Lys Cys Ala 
110 

Thr Asn lie Ser 
125 

Leu Lys Pro Trp 



Gin Cys Gin Pro 
160 

Pro Leu Glu Ala 
175 

Leu Leu Leu Leu 
190 



2 

Pro Val Gly Leu Leu Leu Leu Ala Ala Ala Trp Cys Leu His Trp Gin 
195 200 205 

Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly Glu Gin Val Pro Pro Val 
210 215 220 

Pro Ser Pro Gin Asp Leu Leu Leu Val Glu His 

225 230 235 



<210> 1 

<211> 988 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (30) . . (734) 



<400> 2 

cggccggaat tccggggccc ccggccgaa atg aca gtg ctg gcg cca gcc tgg 53 

Met Thr Val Leu Ala Pro Ala Trp 
1 5 

age cca aca acc tat etc etc ctg ctg ctg ctg ctg age teg gga etc 101 
Ser Pro Thr Thr Tyr Leu Leu Leu Leu Leu Leu Leu Ser Ser Gly Leu 
10 15 20 

agt ggg acc cag gac tgc tec ttc caa cac age ccc ate tec tec gac 14 9 
Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp 
25 30 35 40 

ttc get gtc aaa ate cgt gag ctg tct gac tac ctg ctt caa gat tac 197 
Phe Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr 
45 50 55 

cca gtc acc gtg gcc tec aac ctg cag gac gag gag etc tgc ggg ggc 245 
Pro Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly 
60 65 70 

etc tgg egg ctg gtc ctg gca cag cgc tgg atg gag egg etc aag act 2 93 
Leu Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr 
75 80 85 

gtc get ggg tec aag atg caa ggc ttg ctg gag cgc gtg aac acg gag 341 
Val Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu 
90 95 100 

ata cac ttt gtc acc aaa tgt gcc ttt cag ccc ccc ccc age tgt ctt 389 
lie His Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu 
105 110 115 120 

cgc ttc gtc cag acc aac ate tec cgc etc ctg cag gag acc tec gag 43 7 
Arg Phe Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu 
125 130 135 



\2 



til 



cag ctg gtg gcg ctg aag ccc tgg ate act cgc cag aac ttc tec egg 485 
Gin Leu Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg 
140 145 150 

tgc ctg gag ctg cag tgt cag ccc gac tec tea ace ctg cca ccc cca 533 
Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro 
155 160 165 

tgg agt ccc egg ccc ctg gag gee aca gee ccg aca gec ccg cag ccc 581 
Trp Ser Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro 
170 175 180 

cct ctg etc etc eta ctg ctg ctg ccc gtg ggc etc ctg ctg ctg gee 629 
Pro Leu Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala 
185 190 195 200 

get gee tgg tgc ctg cac tgg cag agg acg egg egg agg aca ccc cgc 677 
Ala Ala Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg 
205 210 215 

cct ggg gag cag gtg ccc ccc gtc ccc* agt ccc cag gac ctg ctg ctt 72 5 
Pro Gly Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu 
220 225 230 

gtg gag cac tgacctggcc aaggectcat cctgcggagc cttaaacaac 774 
Val Glu His 
235 

gcagtgagac agacatctat catcccattt tacaggggag gatactgagg cacacagagg 834 

ggagt caeca gecagaggat gtatagcctg gacacagagg aagttggcta gaggceggtc 894 

ccttccttgg gcccctctca ttccctcccc agaatggagg caacgccaga atccagcacc 954 

ggccccattt acccaactct gaacaaagee cccg 988 



<210> 3 

<211> 40 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

attaggtacc tttggataaa agactcagtg ggaccaggac 



<210> 4 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 4 



atatggatcc ctacggggct gtggcctcca 



<210> 5 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 5 

cctcctgcag gagacctccg agcagctggt 
cttcgcccgg tgcctgg 




4 

ggggccg 3 7 



Sequence: primer 

ggcgctgaag ccctggatca ctcgccagaa 6 0 

77 



<210> 6 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: constructed 
oligonucleotide 

<400> 6 

tggataaaag acacagtggg acccaggact gctccttcca atacag 46 



<210> 7 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: constructed 
oligonucleotide 

<400> 7 

tggataaaag acacagtggg acccaggact gctccttcca atacag 46 



<210> 8 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Thr Gin Asp Cys Ser Phe Gin Arg Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 



Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 



• • • • 



Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu. Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 . 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 9 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
1.5 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Thr 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 



Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 



Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 10 
<211> 212 
<212> PRT 

<213> Homo sapiens 
<400> 10 

His Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser 
15 10 15 

Asp Phe Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp 
20 25 30 

Tyr Pro Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly 
35 40 45 

Gly Leu Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys 
50 55 60 

Thr Val Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr 
65 70 75 80 

Glu lie His Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys 
85 90 95 

Leu Arg Phe Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser 
100 105 110 

Glu Gin Leu Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser 
115 120 125 



Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro 
130 135 140 



Pro Trp Ser Pro 
145 

Pro Pro Leu Leu 



Ala Ala Ala Trp 
180 

Arg Pro Gly Glu 
195 

Leu Val Glu His 
210 




Arg Pro Leu Glu 
150 

Leu Leu Leu Leu 
165 

Cys Leu His Trp 



Gin Val Pro Pro 
200 



7 

Ala Thr Ala Pro 
155 

Leu Pro Val Gly 
170 

Gin Arg Thr Arg 
185 

Val Pro Ser Pro 



Thr Ala . Pro Gin 
160 

Leu Leu Leu Leu 
175 

Arg Arg Thr Pro 
190 

Gin Asp Leu Leu 
205 



i : 3. 



<210> 11 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 11 

Thr Gin Asp Cys Ser Phe Gin Tyr Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 



Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 



8 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 12 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 12 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Phe Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 ' ' 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 13 
<211> 209 



<212> PRT 

<213> Homo sapiens 

Ser Ser Asp Phe Ala 
<400> 13 he Gln His Ser Pro He Ser ^ 

Th r Gin Asp Cys Ser Pne ^ 10 

1 ~ , PU Pro Gin Asp Tyr Pro Val 

lie Arg Glu Leu Ser Asp Tyr Leu 3Q 

Val Lys Iie My 25 

20 T , rvs GlY Gly Leu Trp 

Arg Leu Val Leu S5 

50 , u Glu Arg Val *sn Thr Glu lie His 

„ 0 ly « W- " 

S " Al. Gln Pro Pro Pro Ser Cys «» «9 Phe 

J? Phe v.l Thr ty =Y| Al » Phe 90 

1 h Mn „. ser Arg - Gln Olu Thr Ser Olu Gln - 

val Gin Thr Asn He ^ ^ lQ5 
M 100 T . a Thr Arg Gin Asn Phe Ser Arg Cys Leu 

: val Ala Leu Lys Pro Tr P He Thr Arg 

R 

,t Glu Leu Gin Cys Gin Pro Asp Ser 

13 0 r1 Pro pro Leu 

. al a Thr Ala Pro Thr Ala Pro Gin Pro 
\i Pro Arg Pro Leu Glu Ala Thr Al 

r "" 145 T . , T ~ u Ala Ala Ala 

L eu ,eu ,eu ~u » - « val Gly »» - - 

„ cys ,eu His Trp olu „ ~ - «- ~ * » S ~ 

, wl Pro P~ val ~o Ser Pro Olh ^ ~ - - ™ 

Glu Gin Val Pro ^ 200 
195 



His 



<210> 14 
<211> 209 
<212> PRT 

<213> Homo sapiens 



< x J ^ * — 

Tle ser Ser Asp Phe Ala 
<400> 14 he Gln His Ser Pro He Ser ^ 

Thr Gln Asp cys Ser Phe fax 1Q 

1 ^ir, asd Tyr Pro Val 

val Lys Ile Arg Olu Leu ser asp Tyr Leu Leu olh V, 

20 



10 



Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Glu Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 15 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 15 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
1 5 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 



11 



Phe Val Thr Thr Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 16 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 16 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 .40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Arg lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 



12 



Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



<210> 17 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 17 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Arg Asn Phe Ser Arg Cys Leu 
115 12 0 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 



13 



Trp Cys Leu His 
180 

Glu Gin Val Pro 
195 

His 



Trp Gin Arg Thr 

Pro Val Pro Ser 
200 



Arg Arg Arg Thr 
185 

Pro Gin Asp Leu 



Pro Arg Pro Gly 
190 

Leu Leu Val Glu 
205 



<210> 18 
<211> 209 
<212> PRT 

<213> Homo sapiens 
<400> 18 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
£3 1 5 10 15 

*3 Val Lys lie Arg Glu Leu Ser Asp Tyr- Leu Leu Gin Asp Tyr Pro Val 

£3 20 25 30 

ifi Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 

?!j 35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 

]L 50 55 60 

j 5 

^ Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
"f* 65 70 75 80 

r n 

Q Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
I* 85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



His 
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<210> 19 
<2H> 137 
<212> PR T 

„■= Qpr Pro H e be 15 
<400> 19 _ vs Tyr ehe ser His ser 

Thr Pro Asp Cys Y s yal 

Thr ASP His Leu Leu Lys ASP 



Thr val Thr val 

35 TrD He Glu Gin Leu Lys ™ 

Ala Gin Arg Trp l^-e go 



1 f% 



50 T eu Glu Asp Val Asn Thr ^ 
Lvs M et Gin Thr Leu Leu Ql ?g 

Ala Gly ser Lys M 7Q ^ u Arg 

Thr Phe Gin Pro Leu Pro Glu cy ^ 

v»i Thr Ser Cys Thr Pn gQ 
His Phe val T 8s hrCysTh rGln 

Tle S er His Leu Leu Lys Asp iiQ 
««i Gin Thr Asn He ser 
Phe val ioQ Asn phe S er 

Lvs Pro cys He Gly Lys Ala Cy 
Le u Leu Ala Leu Lys 120 

G lu val Gin Cys Gin Pro 
Arg Cys Leu Glu va ^ 
130 



<210> 20 
<2H> I 49 

SSo sapiens 

c r His M et He Gly ser Gly H 
< 400> 2 ° V ,1 Ser Glu Tyr Cys Ser His ^ 

olu Glu Val 5 cyg Qln 

1 tie Asp Ser Glh Met Glu Th ^ 

c r Leu Gin Arg Leu He Asp 

w v»l Asp Gin Glu Gin Leu Ly ^ 

^ 1o "* " 55 _ „ Ile x» - To 

tVi-t Pro Asn t\ J - a 
ovi* Arg Asp Asn Thr er 75 
Met Arg P^ e Arg 70 
65 



4 ' 



15 

Gin Glu Leu Ser Leu Arg Leu Lys Ser Cys Phe Thr Lys Asp Tyr Glu 
85 90 95 

Glu His Asp Lys Ala Cys Val Arg Thr Phe Tyr Glu Thr Pro Leu Gin 

100 105 110 

Leu Leu Glu Lys Val Lys Asn Val Phe Asn Glu Thr Lys Asn Leu Leu 
115 120 125 

Asp Lys Asp Trp Asn lie Phe Ser Lys Asn Cys Asn Asn Ser Phe Ala 
130 135 140 



Glu Cys Ser Ser Gin 
145 




SEQUENCE LISTING 
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(1) GENERAL INFORMATION: 

(i) APPLICANT: GRAIDDIS, Thomas J. 
MCGREW, Jteffrey T. 



(ii) TITLE OF INVENTION: FLT3-L MUTANTS AND METHODS OF USE 

(iii) NUMBER OF SEQUENCES: 18 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Finpegan, Henderson, Farabow, Garrett & 
Dunner, L.L.P. 

(B) STREET: 1300 I Street, N.W. 

(C) CITY: Washington 

(D) STATE: D.C. 

(E) COUNTRY: USA 

(F) ZIP: 20005-3315 

(v) COMPUTER READABLfe FORM: 

(A) MEDIUM TYPE: Flopby disk 

(B) COMPUTER: IBM PCl compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentlri Release #1.0, Version #1.30 

(vi) CURRENT APPLICATIONIDATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 



(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Fordis, Jean B. 

(B) REGISTRATION NUMBBR: 32,984 

(C) REFERENCE/DOCKET NUMBER: 03260.0028-00000 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 202-408-400,0 

(B) TELEFAX: 202-408-4400 



(2) INFORMATION FOR SEQ ID NO:1\: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 235 amino acids 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1: 

Met Thr Val Leu Ala Pro Ala Trp Ser Pro Thr Thr Tyr Leu Leu Leu 
15 10 15 

Leu Leu Leu Leu Ser Ser Gly Leu Ser Gly Thr Gin Asp Cys Ser Phe 
20 25 30 

Gin His Ser Pro lie Ser Ser Asp Phe Ala Val Lys He Arg Glu Leu 
35 40 45 

Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val Thr Val Ala Ser Asn Leu 
50 55 60 

Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp Arg Leu Val Leu Ala Gin 
65 70 75 80 

Arg Trp Met Glu Arg Leu Lys Thr Val Ala Gly Ser Lys Met Gin Gly 
85 90 95 

Leu Leu Glu Arg Val Asn Thr Glu lie His Phe Val Thr Lys Cys Ala 
100 105 110 

Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe Val Gin Thr Asn He Ser 
115 120 125 

Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu Val Ala Leu Lys Pro Trp 
130 135 140 

lie Thr Arg Gin Asn Phe Ser Arg Cys Leu Glu Leu Gin Cys Gin Pro 
145 150 155 160 

Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser Pro Arg Pro Leu Glu Ala 
165 170 175 

Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu Leu Leu Leu Leu Leu Leu 
180 185 190 

Pro Val Gly Leu Leu Leu Leu Ala Ala Ala Trp Cys Leu His Trp Gin 
195 200 205 



Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly Glu Gin Val Pro Pro Val 
210 215 220 

Pro Ser Pro Gin Asp Leu Leu Leu Val Glu His 
225 230 235 



(2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 988 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 30.. 734 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

CGGCCGGAAT TCCGGGGCCC CCGGCCGAA ATG ACA GTG CTG GCG CCA GCC 
TGG 53 

Met Thr Val Leu Ala Pro Ala Trp 
1 5 

AGC CCA ACA ACC TAT CTC CTC CTG CTG CTG CTG CTG AGC TCG GGA CTC 
101 

Ser Pro Thr Thr Tyr Leu Leu Leu Leu Leu Leu Leu Ser Ser Gly Leu 
10 15 20 

AGT GGG ACC CAG GAC TGC TCC TTC CAA CAC AGC CCC ATC TCC TCC GAC 
149 

Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp 
25 30 35 40 

TTC GCT GTC AAA ATC CGT GAG CTG TCT GAC TAC CTG CTT CAA GAT TAC 
197 

Phe Ala Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr 



# 4 



45 50 55 

CCA GTC ACC GTG GCC TCC AAC CTG CAG GAC GAG GAG CTC TGC GGG GGC 
245 

Pro Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly 
60 65 70 

CTC TGG CGG CTG GTC CTG GCA CAG CGC TGG ATG GAG CGG CTC AAG ACT 
293 

Leu Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr 
75 80 85 

GTC GCT GGG TCC AAG ATG CAA GGC TTG CTG GAG CGC GTG AAC ACG GAG 
341 

Val Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu 
90 95 100 

ATA CAC TTT GTC ACC AAA TGT GCC TTT CAG CCC CCC CCC AGC TGT CTT 
389 

He His Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu 
105 110 115 120 

CGC TTC GTC CAG ACC AAC ATC TCC CGC CTC CTG CAG GAG ACC TCC GAG 
437 

Arg Phe Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu 
125 130 135 

CAG CTG GTG GCG CTG AAG CCC TGG ATC ACT CGC CAG AAC TTC TCC CGG 
485 

Gin Leu Val Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser Arg 
140 145 150 

TGC CTG GAG CTG CAG TGT CAG CCC GAC TCC TCA ACC CTG CCA CCC CCA 
533 

Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro 
155 160 165 

TGG AGT CCC CGG CCC CTG GAG GCC ACA GCC CCG ACA GCC CCG CAG CCC 

581 

Trp Ser Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro 
170 175 180 

CCT CTG CTC CTC CTA CTG CTG CTG CCC GTG GGC CTC CTG CTG CTG GCC 
629 



Pro Leu Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala 
185 190 195 200 

GCT GCC TGG TGC CTG CAC TGG CAG AGG ACG CGG CGG AGG ACA CCC 

CGC 

677 

Ala Ala Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg 
205 210 215 

CCT GGG GAG CAG GTG CCC CCC GTC CCC AGT CCC CAG GAC CTG CTG CTT 
725 

Pro Gly Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu 
220 225 230 

GTG GAG CAC TGACCTGGCC AAGGCCTCAT CCTGCGGAGC CTTAAACAAC 
774 

□ Val Glu His 

*3 235 

%3 

C J GCAGTGAGAC AGACATCTAT CATCCCATTT TACAGGGGAG GATACTGAGG 

• n CACACAGAGG 834 

| . 5 

fs GGAGTCACCA GCCAGAGGAT GTATAGCCTG GACACAGAGG AAGTTGGCTA 
: GAGGCCGGTC 894 

H CCTTCCTTGG GCCCCTCTCA TTCCCTCCCC AGAATGGAGG CAACGCCAGA 
ATCCAGCACC 954 

e:3 GGCCCCATTT ACCCAACTCT GAACAAAGCC CCCG 988 



(2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 40 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(iii) HYPOTHETICAL: NO 



(iv) ANTI-SENSE: NO 



4 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 



ATTAGGTACC TTTGGATAAA AGACTCAGTG GGACCAGGAC 



40 



(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 
ATATGGATCC CTACGGGGCT GTGGCCTCCA GGGGCCG 37 
(2) INFORMATION FOR SEQ ID NO:5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 77 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 
CCTCCTGCAG GAGACCTCCG AGCAGCTGGT GGCGCTGAAG CCCTGGATCA 



CTCGCCAGAA 



60 



CTTCGCCCGG TGCCTGG 



77 



(2) INFORMATION FOR SEQ ID NO:6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6: 

TGGATAAAAG ACACAGTGGG ACCCAGGACT GCTCCTTCCA ATACAG 
46 

(2) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 



TGGATAAAAG ACACAGTGGG ACCCAGGACT GCTCCTTCCA ATACAG 



(2) INFORMATION FOR SEQ ID NO:8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Thr Gin Asp Cys Ser Phe Gin Arg Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu He His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 



* 4 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Thr 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
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115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 2 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

His Ser Gly Thr Gin Asp Cys Ser Phe Gin His Ser Pro Me Ser Ser 
15 10 15 

Asp Phe Ala Val Lys He Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp 
20 25 30 

Tyr Pro Val Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly 
35 40 45 

Gly Leu Trp Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys 
50 55 60 

Thr Val Ala Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr 



65 70 75 80 

Glu He His Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys 
85 90 95 

Leu Arg Phe Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser 
100 105 110 

Glu Gin Leu Val Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser 
115 120 125 

Arg Cys Leu Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro 
130 135 140 

Pro Trp Ser Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin 
145 150 155 160 

Pro Pro Leu Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu 
165 170 175 

Ala Ala Ala Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro 
180 185 190 

Arg Pro Gly Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu 
195 200 205 

Leu Val Glu His 
210 



(2) INFORMATION FOR SEQ ID NO:11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1 1 : 

Thr Gin Asp Cys Ser Phe Gin Tyr Ser Pro He Ser Ser Asp Phe Ala 
15 10 15 
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Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 



Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 



Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



(2) INFORMATION FOR SEQ ID NO:12: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 209 amino acids 



(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Phe Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu He His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



His 



(2) INFORMATION FOR SEQ ID NO:13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Pro Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu He His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 



165 



170 



175 



Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 



Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



His 



(2) INFORMATION FOR SEQ ID NO:14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro He Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Glu Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 



Val Ala Leu Lys Pro Trp lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



(2) INFORMATION FOR SEQ ID NO:15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro He Ser Ser Asp Phe Ala 
15 10 15 

Val Lys He Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 



Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Thr Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 

His 



(2) INFORMATION FOR SEQ ID NO:16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16: 



Thr Gin Asp Cys Ser Phe Gin His Ser Pro He Ser Ser Asp Phe Ala 
15 10 15 



Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Arg lie Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



(2) INFORMATION FOR SEQ ID NO:17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17: 



Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys lie Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn lie Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp lie Thr Arg Arg Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 

Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



4 



(2) INFORMATION FOR SEQ ID NO:18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 209 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:18: 

Thr Gin Asp Cys Ser Phe Gin His Ser Pro lie Ser Ser Asp Phe Ala 
15 10 15 

Val Lys He Arg Glu Leu Ser Asp Tyr Leu Leu Gin Asp Tyr Pro Val 
20 25 30 

Thr Val Ala Ser Asn Leu Gin Asp Glu Glu Leu Cys Gly Gly Leu Trp 
35 40 45 

Arg Leu Val Leu Ala Gin Arg Trp Met Glu Arg Leu Lys Thr Val Ala 
50 55 60 

Gly Ser Lys Met Gin Gly Leu Leu Glu Arg Val Asn Thr Glu lie His 
65 70 75 80 

Phe Val Thr Lys Cys Ala Phe Gin Pro Pro Pro Ser Cys Leu Arg Phe 
85 90 95 

Val Gin Thr Asn He Ser Arg Leu Leu Gin Glu Thr Ser Glu Gin Leu 
100 105 110 

Val Ala Leu Lys Pro Trp He Thr Arg Gin Asn Phe Ser Arg Cys Leu 
115 120 125 

Glu Leu Gin Cys Gin Pro Asp Ser Ser Thr Leu Pro Pro Pro Trp Ser 
130 135 140 

Pro Arg Pro Leu Glu Ala Thr Ala Pro Thr Ala Pro Gin Pro Pro Leu 
145 150 155 160 

Leu Leu Leu Leu Leu Leu Pro Val Gly Leu Leu Leu Leu Ala Ala Ala 
165 170 175 



Trp Cys Leu His Trp Gin Arg Thr Arg Arg Arg Thr Pro Arg Pro Gly 
180 185 190 

Glu Gin Val Pro Pro Val Pro Ser Pro Gin Asp Leu Leu Leu Val Glu 
195 200 205 



His 



